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(57) HsoepereHMe othochtcb k He*rew>- 
8wBa«e» npoM«neHHOcTM h npeAHaaKa-e- 
„o „,» PenoKra o6caflH»x kqhohh m mso- 



«we'BKOHO-«« M-rep««a nnactwp* • Ha 
T PT«ax enyocaioT bw»i» • ™ e jmte 
It ynnor-.Tem.H-~ h yc- 

' Htwfl H a «hx nnacmpb. 3ar«M 
.epx«« Topen b«b» ynnoTHHTenBHoro 
w».»«.«c«ora nWB V* 

new H-nporHB "^.^"H 
.ana BerepnewiHOCTH. flWHy "«WB 
BiMMcamor no MaraMannacKOR *opn0ia. 
npoM3Bon«T aahaxepoBxy 
sncNBHTOB naxep. b xo.me.-x y^acTB«t 
iwacri»« Mpac«pewe jwbcW no seen 
jW miieoF»eMeoBAai«Bi««iTowro*aBne- 

BHemaKepMoll sorb. Taicoe pacaonome- 

ero H oBcaAMoA aonoHiw b HHrepBane, 
ucfiafineHKOH oTBepct»iB»«. 4 kh. 
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HsoOpsTBHHa otmocmtcii x He*TeAo6u- 
.aweft npo«-we»HocTH. a K 
cnocoean pcmohtb offcaAH-x «<*°™' a _ 

nnacTOB b 30He r2P*opauHK. 
Uanb*o^Hso6peTCHMB o6ecne- 
Meme 3 koho»«m MarepHana macr-pa. 

"a *.r. 1 H3o6 P a*eH naxep CABoeH- 
KMfl „£aBnH,ecKHA (HPC) c ycraHOBneH- 

Z mn nnacTupen a TpaHCUopTHOM 
nonoaeHH::; na *Hr. 2 - to «e. ^ . 
aanaxepoaxe ero ynnoTHHTenb** weHea 
tob Ha ni.acTupe; Ha <t«r. 3 - to xe, 
npn npHaaTHHKOKueruxyMacrKOB nn-cT* 
„r k o6caAHofl kojiohhc; Ha «*»r. «. 

TO S.B.P-BHHH npHBBTH- KOHU&" 



ynacTicoB » Ae*op»»POBa»iH c P e »"f- 
ro ysacTKa nnacTwpa A o xacaHH* * BHyr- 
peHHefl noaepxHocTMo o6ca«HOH 

CnocoB ycraHOBXH nnacwpa b mkt*p. 
Bane HerepneTH^HOCTH oBcaRHcfl xonoH- 
m peaiiHsyeTca «i«flyWH ottpaaon. 

Ha wnpaBnMiecxMft tnaxep,, axfltonaw- 
^•fl aepxHHA I « HH»«ft 2 ynnoTHHTenb- 
„ue sneMeHTU , nwny koto P u«. paaneneH 
flHWepemiManbioift xnanaM 3. ycTaHaiuiM- 
VieTcn MeTannMMecKMfl nnacT«pb 4, ko- 
Topirt 4*xcHpyeTc« Ha naxepe ynopa»« 5 
m 6. PaccTomwe nexjiy ynnoTHHTentHMMH 
«ieMenTaHH I h 2 ycTawaBUHBaeTCH b 
3 3BHCHMOCTH ot AHHKM nnacTupw, uripe- 
aeneHHoro no a aBH cm mo cth , h o6ecr.eic- 
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ram nonmoro tnpuniN ymtOTHHTeJibHUx 
MtmntOM 1 k 2 xofmaauw yiacTKa*H 
nnacrupx. 

flmBi nnacrupx ButapaeTcx b coot- 
■ctctwb co cjienjyxaseft s bbhcmmoctwo 

ra« aphhb nnacTupx, m; 

1| -» Aroma mcrepBua nerepHerH*mocr 

TH O0C4AKOA KOiJOHHU, M; 

In |— ahmbb yruioTHHTejibHoro aneHett- 
• • :y« rvAPumf^ecjcoro naxepa, m;- 
P AisiftBte b rHffpa&rtHMecKKX na- 

KepaX DPR UpHBCBTKH KOHUeBUZ 

ytacrxoB nnacTupx , MLTat. . 
i - paccroxawa QT yCTBB cuaHW 
♦Hp japneft rpaipmu HirrepBana 

OerCpMBTKWOCTH oCcaflBOfl KO-. 

nom, m| • 20 

B - Monynt ynpyrocrH MarepMana 
• rpy6, sa Koropux npoMaBOflpx- 
ca cnycic nn acTup* , MDa; 
C - OTHOMHHft Hapyxjioro flKanerpa - 

K BByTPBBBCNy TpyO > Ha xoro- 

pux npoasBOffiiTai eoycx nnacru- 

P«I . . * 
U - kosiWmuhbht Qyaecoxa MarepH- 

ana rpyfl, sa xoropux npwsBtr. 

jbitcx cnycx nnacrup* 30 

Oaxep c nnacmpeM 4 cnycxaercx^na 

xacocBo-xoHnpeccopiiux rpyoax <na no-. 

xaaaaxO » o<5caAny» Konoany 7 k Hirrep- 

BBny 4 f «erepHaTH«ocT« , ocnaOnaHHow ■ 

8« KhxbbA ynnofBirrenBBuA 35 

aaeMSKT 2 ycraxaanHBaioT rax r vrotfci 

\tro Bcpxacfl ropeq Gun rbxipothb hhxhcA . 

rpaamna HHTepBana 1 0# Qpk »tom paccro- 

ittnM nmx^rt* vtr- 
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a at a mckat ikxhhh tophom Bepxaero yn- 

. JlOTHMTCJIfcHOrO SJ1CMCHTX 1 M BepXHeA 

rpamoM HHTepBana 1 0 coctbbht bwhw- 



xy a, paany» 2 



E.(C L I) 



nip* A*anenMGM P K , npH stom cpenann 
sacrb nnacTbipx b Ktrrepaane l r Aefcop- 

MipyeTat paCMeTKUN A*BHeHMBN . 

AO xacaKHx c BHyTpeHKeA noBcpxHocTb* 
oOciahoA koaohku Ana HCKmovemx Harpy- 
Sox hb KHrepBan 1 0 «Hr, 4)* B npoqec- 
ee y era hob km nnacrupb 4 auecTe e naxe- 
pom nepeneaiaeTCX OTHOCurejibHo H«Tcp- 
Bana 1 0 oCcbahor xoaokku na BenwwHy 
a/2, ho OnaroAapx B*0opy pjmi** nnac- 
rupx h cooTBeTCTByxateft ero opHeHTaiuiH 

ncpCA yCTBHOBKOH OTMOCHTCAbHO KHXHCft 

rpamnu HHTepBUia lj, xoMieaue y<iacr- 
xh nnacrupx 9 npHxarue x oOcbahoh xo- 
noHxe , Gypyr HaxoAKTbcx bhc HHTepBana 
1 # m pas hom paccroxHHH a/2 or coot-: 
BCTCTxyxxotx ero rpawax, Taxoe pacnono- 
xeBHe nnacrvpfl otfecoewr coxpaHBoctb 

CrO X o6C«AHOft KOilOHHU B* HHT€PB8il*t 9 ' 

ocnafixteHHON otb^cthbmk, 

♦ o p m y. n a u s o 6 p c k h 
CnocoO ycraaoBKH macni^K » Hirrep- 
Bana hc rep mbth era oOca^xoft xonoH- 
bm, xlcwHanxHA cnycx hb TpyOax iha~ 
paammecKHx naxepoB c yoiioraHTeiibw 

Ml 9 ACMe HT BMf M ycTBHOBACHHOrO HB HHX 

xmacropxt sanaxepoaxy ynnoTHHTenbwx 
BneNCKTOB naxepa b. koHaesux ytacTxax 
nnacTwpx h pacBtpewa nnacrupii no 
Bceft AnHHe' nrreM cp3AaHHx HBObsro^iHoro 
AainaKHfl b ynnoTRHTehbtBix sjieHeutax 
naxepoB h b Mexnaxepnoft sone 9 o t n h- 
q a b r m ft c a Ten, *to 9 -c qejibio \ 

OG*CMHtWA 9KOH0MJH MBTCpHana imBCTU" 

pa, nociie cnycr* nnacrupx Bepxnift to- 
pen BHXHero yjinoTHHTenbHoro 3n"e>*eHTa . 
nfjapaBAMnecxoro naxepa pasMeiaaxrr hb^ 
npoTHB HHXHeR rpauxuw HHTepaana ne- 
repHBTMMHocTM $ 6 jvsHHf nnacTwpx buOk- 
pawT B cooTBeTCTBHH co cneAywaeA saBH- 

CHKOCTbO 



H ytnTUBBBBOTA 
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yAnuKCBMe nacocHO-xoMnpaccopHbix rpyO 
npH ycTaHOBB nnacrupx. Cosabwt b naxe- 
pa KBOurovHoe ABBiieHHe nopxAxa 2-3 Mn a 
. h aanaxepoBUBajoT ynnoTHHTeiwe aneMefr- 
Thi I h. 2 b KOHqeaacx ynacrrax nnacrupx 
4 (4»*r. 2). noBusajor A^BJieiftfe b naxe-^ 
pe H'pacBHpxxir ero- cna^ana ynnoraH- 50 
renbHUMi 3ncMCjrra>« 1 k 2 cooTBercTBy- 
ewe KOHnesue yMacTKH nnacrupx 
(4«r. 3). Oocne iero oTxpUBaerca AH<Jr- 
^epeKUHanbiftv*^ xnanau 3 t npcnsapHTenb-^ 
ho HacTpoeHHMft Ha 3 an an hoc AaaneKHe , 55 
h pa6oqcft a, nxocTbn -pacampflxir cpeAKxao 
qacTb nnacTbipx. flawicHHt 8 naxepe no- 
UboaioT ao pacMeTHoro r cOecnewBaio- 
mero npnxaTHe xoHueeux yiacTxoa nnac* 



W t .2(^t£J^), 

TAe L- ArtHna nnacrupx, m; 

1^ - AnHHa HHTepBana HercpMCTHu- 

HOCTH oOcaAHOft KOJIOHHU, H; 

1 -J - Arm na ynrxorHHTehbHoro yjiehteu- 
* tb rHApaBJiHiecxoro naxepa, m; 
* P - ABBneHHe a m AP 3bjih hc c kh x na- 
xepax npH npKxaTHH icoKueBux a 
ynacTKOB nnacrupa, Klla; 

1 - paCCTOHHHC ot ycTbx CKBaxHHU 

ao aepxHeft rpaHHUw HHTepBana 
HerepMCtHWHocTH o6caAHoA ko- 
noHHw t m; 
E - Mo/rynb ynpyrocTH MaTepwana 




* 

npoMBowTcn cnycK tutmcrupn; 
f- Kos^xjHipieHT nyaccona Mmpnini 
Tpytf, u« Koropux np oh a tenure* 
cay ex nntcnipii. 
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(54) A METHOD FOR PLACING A 
PATCH IN A LEAKY INTERVAL OF 
CASING 

(57) The invention relates to the oil 
production industry and is designed for 
repair of casings and 



[vertically along right margin] 
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isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material. 

Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 
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packing elements 1 and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 



where L is the length of the patch, m; 

Iq is the length of the leaky interval of casing, m; 

/pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered, 

MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

H is Poisson's ratio for the material of the pipes on which the patch is lowered. 

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 
leaky interval /o of the casing that is weakened by holes 8. Lower packing element 2 is placed 
so that its upper end is opposite the lower boundary of the interval Iq. Here the distance 
between the lower end of the upper packing element 1 and the upper boundary of interval Iq 

P/(l-2ji) 

is the quantity a, equal to 2 > / , taking into account the elongation of the tubing 

E A C ~ V 

during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig. 2). The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated Pi 
ensuring that the terminal portions of the patch are squeezed 
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by pressure P u where the middle portion of the patch in the interval Iq is deformed by the 
calculated pressure P2 « P\ until it touches the inner surface of the casing, to eliminate 
loading on interval Iq (Fig. 4). During placement, patch 4 together with the packer is moved 
relative to the interval Iq of the casing by a distance a /2, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval /o, the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval Iq at equal distances of all from its corresponding boundaries. Such a 
disposition of the patch ensures that it is maintained in the casing in the interval weakened by 
holes. 

Claim 

A method for placing a patch in a leaky interval of casing, including lowering on 
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 

where L is the length of the patch, m; 

Iq is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 
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of the pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 



Page 6 



1601330 



1601330 
6 

the patch is lowered; 

|i is Poisson's ratio for the material of the pipes on which the patch is lowered. 



[figures under columns 5 and 6] 



[see Russian original for figure] [see Russian original for figure] 

'p.e. 



/o 

/p.e. 



Fi *' Fig. 2 
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[see Russian original for figure] [see Russian original for figure] 
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